In the New York High-Risk Project (NYHRP) we followed subjects at risk for schizophrenic or affective disorders and low-risk controls from childhood to adulthood, with the goal of identifying early predictors of later schizophrenia-related psychopathology. In this article, we focus on two potential predictors: the Physical Anhedonia Scale administered in adolescence and the Attention Deviance Index obtained in childhood. Subjects of this report are 161 members of the NYHRP's first sample (sample A), who had scores on both attention and anhedonia and had followup clinical assessments in adulthood. We used a path analysis model and several separate regression analyses to examine the relationships of the parent diagnostic groups, attentional dysfunction, and anhedonia to each other and to each of three psychopathological outcomes: schizophrenia and schizophreniarelated psychoses, major affective disorder, and social isolation in nonpsychotic subjects. Subject groups did not differ in anhedonia scores but did differ in childhood attentional dysfunction, psychosis, and social isolation, all of which are more common in subjects at risk for schizophrenia. In these subjects at risk for schizophrenia, but not in the other two groups of subjects, childhood attentional dysfunction is related to anhedonia, social isolation, and possibly nonparanoid psychosis. Anhedonia is associated with social isolation and with psychosis in females. Several other gender effects are also noted.
Anhedonia, an inability to experience pleasure in activities that normally produce it, has been proposed as an important negative symptom of schizophrenia. In their classic descriptions of schizophrenic patients, both Kraepelin (1919 Kraepelin ( /1971 and Bleuler (1919 Bleuler ( / 1950 referred to anhedonic symptoms as one aspect of their patients' emotional impairment. Rado (1956) and Meehl (1962) not only regarded anhedonia as a key clinical feature, but also believed it was a fundamental aspect of a hereditary predisposition to schizophrenia.
A large body of data (Edell and Chapman 1979; Peterson and Knudson 1983) appears to support the claim that schizophrenic patients are characteristically more anhedonic than normal controls. As Chapman and colleagues (1976) have pointed out, however, most of the early findings were descriptive rather than quantitative. In an effort to measure anhedonia objectively in schizophrenic and other research subjects, Chapman and colleagues (1976) developed the Physical Anhedonia Scale (PAS) and the Social Anhedonia Scale, both of which are self-report questionnaires measuring physical and social anhedonia. Using these scales, a number of investigators (e.g., Edell and Chapman 1979; Haberman et al. 1979; Martin and Chapman 1982; Miller and Chapman 1983; Balogh and Merritt 1985) have examined test-score outliers whom they postulate to be at risk for developing schizo-142 SCHIZOPHRENIA BULLETIN phrenia or at least a psychotic disorder.
In some of these studies of nonpsychotic college students, subjects selected by their anhedonia scores as being at high risk for schizophrenia were found to perform in the deviant direction displayed by schizophrenic patients on other measures as well. Chapman and colleagues (1980) observed that although college students scoring high on the PAS do not differ from controls (low scorers) in psychotic and psychoric-like experiences, the anhedonic subjects are more socially isolated and withdrawn and have fewer heterosexual interests. These characteristics are frequently associated with poor premorbid schizophrenia. Kirkparrick and Buchanan's (1990) finding that schizophrenic patients with the negative symptom deficit syndrome (Carpenter et al. 1988 ) have higher scores than nondeficit patients on the two anhedonia scales is consistent with Chapman and colleagues (1980) . Chapman and colleagues (1980) proposed that young persons who score high on anhedonia may have a high risk for schizophrenia. They cautioned, however, that "only a longitudinal study of such deviant individuals" can establish whether they actually are at high risk (p. 651). Although a number of researchers, following Chapman and colleagues' lead, have referred to their nonpsychotic subjects with high anhedonia scores as being at "high risk," few of these subjects have been followed longitudinally to find out how many of them go on to develop a psychiatric illness. Katsanis and colleagues (1990) administered the Chapmans' anhedonia scales Chapman 1976, 1978) to subjects with known statistical risks for schizophrenia or depression-that is, first-degree relatives of schizophrenic or depressed probandsbut again without longitudinal followup.
The New York High-Risk Project (NYHRP; Erlenmeyer-Kimling and Cornblatt 1987) affords the opportunity to assess prospectively the relationship between anhedonia and the development of schizophrenia or depression in high-risk subjects (offspring of schizophrenic or affectively 01 parents), as well as in low-risk subjects (offspring of normal parents). In the NYHRP, we are following the subjects from childhood to adulthood in a search for preclinical indicators that are related to later psychiatric outcomes. In this context, we administered the PAS, which Chapman and colleagues believe is the more promising of the two anhedonia scales for research on schizophrenia, to each of our independent samples of high-and low-risk subjects during adolescence. Here, we report on the first and older sample, sample A, whose subjects are now adults.
We ask three questions about anhedonia in sample A. First, we ask whether the PAS differentiates our three subject groups (the two groups at risk for schizophrenia or affective disorders, respectively, and the normal comparison group) in adolescence. Second, we ask whether anhedonia in adolescence relates to specific psychopathological conditions in young adulthood. The outcomes that we examine are (1) schizophrenia and schizophrenia-related disorders, which we subsume under the term "psychosis" (no subjects in sample A have a diagnosis of psychotic depression or bipolar I disorder); (2) major affective disorders (major depression and bipolar II); and (3) "schizoid"-like behavior, a composite factor score of personality variables suggesting social isolation ). Third, we ask whether anhedonia in adolescence is related to attentional dysfunction in childhood. We have found this measure to be associated with poor global adjustment in adolescence (Erlenmeyer-Kimling et al. 1983 and with the social isolation factor in adulthood (Comblatt et al., in press) but only in the subjects at risk for schizophrenic disorders.
Subjects and Methods
Subjects. Subjects were members of the first (sample A) of two independent samples in the NYHRP, described in detail elsewhere (Erlenmeyer-Kimling and Cornblatt 1987) . Sample B, which is not discussed here, was added about 6V2 years after the initial intake of sample A. Both samples consist of children of schizophrenic parents (the HRSz group), children of parents with major affective disorders (the HRAff group), and children of normal parents (the NC group). The children were white, Englishspeaking, ages 7 to 12 years, and from intact homes at the rime of intake. Also, they showed no evidence of mental retardation or psychiatric disturbances up to that time. Diagnoses of the mentally ill parents were made according to Research Diagnostic Criteria (RDC; Spitzer et al. 1978 ) based on cumulative hospital records, and the Schedule for Affective Disorders and Schizophrenia-Lifetime Version (SADS-L; Spitzer and Endicott 1977) , which was administered to the parents 6 to 7 years after they entered the study.
Sample A subjects were first studied during 1971 and 1972 at a mean age of 9.5 years and have since been studied in five additional rounds of assessments. Attentional tests in the Attention Deviance Index (ADI; ErlenmeyerKimling et al. 1983; Cornblatt and Erlenmeyer-Kimling 1985) described below were administered in the first round. The PAS was administered in the third and fourth rounds (A-3 and A-4, respectively) at the mean ages of 15.5 (range = 12-19 years) and 20.4 (range = 16-24 years), respectively. Here, we use a combination of the A-3 and A-4 PAS scores, composed of the A-3 scores of subjects who were 5= 16 years at that testing and the A-4 scores of subjects who were < 16 at A-3 or who were not tested on the PAS at A-3. Thus, the combination A-3/4 contains only one score per subject, at a test age of s= 16. The classification of psychiatric outcome is based on clinical data collected in rounds 4 and 5 (A-5), as well as followup information collected by telephone after A-5. The latest date of followup information included here is April 1990, at which time the mean age of the subjects was 27 years.
In this report, we include data on 161 of the 206 sample A subjects for whom there is followup information, 78 percent of the original sample. The 161 subjects are those who were tested on the PAS at ^ age 16. Table 1 shows the original number of subjects in each parental diagnostic group, the number included in the present analyses, and subjects' gender and age.
The ADI. The first testing round included a version of the Continuous Performance Test (CPT; Rosvold et al. 1956 ), an Attention Span Task (AST; ErlenmeyerKimling et al. 1983) , and the Digit Span subtest from the Wechsler Intelligence Scale for Children (WISC; Wechsler 1949 ). In our version of the CPT (a test of sustained visual attention), the subject was required to respond to any stimulus that was identical to the one immediately preceding it. Stimuli were slides of playing cards presented in continuous rapid succession under alternating conditions of no distraction and auditory distraction consisting of a loud voice reciting numbers. Several response indices, including those based on signal detection analysis, were obtained from the CPT in both conditions (Rutschmann et al. 1977; Erlenmeyer-Kimling and Cornblatt 1978; Cornblatt and ErlenmeyerKimling 1985) . In the AST, which measured focused attention, subjects were required to listen to and immediately recall sequences of three or five letters presented at either a fast (1 letter per second) or slow (1 letter per 1.5 seconds) rate. In the distraction condition, letters recited by a male voice were interspersed among target letters, which were given by a female voice (Erlenmeyer-Kirnling and Cornblatt 1978; Cornblatt and Erlenmeyer-Kimling 1985) .
In the Digit Span subtest from the WISC (Wechsler 1949) , subjects were required to repeat sequences of digits either in the order in which they were presented or in reverse order.
The ADI was compiled by using eight response indices from the CPT, five from the AST, and two from the WISC Digit Span subtest. Each of the 15 response indices was adjusted for age and sex through multiple regression analysis, after which the score that defined the most poorly performing 5 percent of the NC group on a given response index was identified as the cutoff score for that response index. Subjects whose performance fell below the cutoff score were considered to be deviant on that response index. A tally was made of the total number of indices on which each subject was deviant to obtain the composite score. We chose scores of 4 or more as indicating extreme deviance (Erlenmeyer-Kimling et al. 1983 Cornblatt and Erlenmeyer-Kimling 1985) .
The PAS. The version of the PAS used in the NYHRP included 57 of the items from the 61-item Revised PAS (Chapman and Chapman 1978) . Four items concerned with sexual experiences were dropped because of the relatively young age of some of the subjects in A-3 and, for consistency, these four items were not restored in A-4. The PAS consists of true/false items and higher scores indicate greater anhedonia.
Psychopathological Outcomes in
Young Adulthood. In A-4, subjects 3= 18 years were administered the SADS-L. In A-5, they were administered a modified SADS-L covering the major Axis I disorders and the Personality Disorder Examination (PDE; Loranger et al. 1987) , an interview that addresses all 11 of the Axis II disorders from DSM-111 (American Psychiatric Association 1980). Psychopathological outcomes in young adulthood (see table 2) are classified in this report as lifetime diagnosis of schizophreniaassociated psychosis, lifetime diagnosis of major affective disorder without psychosis, and a social isolation factor in subjects without psychosis.
Psychosis. The A-4 and A-5 SADS-L interviews, and other followup information including hospital records, were reviewed by Anne S. Bassett, M.D., a psychiatrist who was blind with respect to the subjects' parental groups, to verify whether or not an episode of psychosis had ever occurred. The psychotic disorders among the offspring are schizophrenia (six HRSz subjects); schizoaffective disorder, mainly schizophrenic (one NC and three HRAff subjects); and unspecified functional psychosis (one NC and four HRSz subjects). Thirteen of the 15 subjects with one or more psychotic episodes have been hospitalized. The two nonhospitalized psychotic subjects are from the HRAff and NC groups and have diagnoses of schizoaffective disorder, mainly schizophrenia, and unspecified functional psychosis, respectively. Of the 15 subjects with psychosis in the full sample of followed subjects, 13 were tested on the PAS and are included in this report.
Major affective disorder. The A-4 and A-5 SADS-L interviews yielded diagnoses of major depression and bipolar II, which we combined into one category called "major affective disorder." (There are no subjects with a bipolar I diagnosis.) Rates of major affective disorder among the subgroup of subjects in this report were 21 percent in the HRSz group, 42 percent in the HRAff group, and 21 percent in the NC group. Three subjects (2 HRSz and 1 NC) were excluded from the major affective disorder category because all of them also had a psychotic disorder (unspecified functional psychosis).
Social isolation. The assessment of social isolation is based on personality disorder features from the PDE, which was administered in A-5. (See SquiresWheeler et al. [1989, submitted for publication] for details about the use of the PDE in the NYHRP.) Note.-HRSz = high risk for schizophrenia group; HRAff = high risk for affective disorders group; NC = normal comparison group; SD = standard deviation.
'In subjects without psychosis.
Subjects who were classified as having a lifetime diagnosis of psychosis were excluded from this assessment. We ran a principal component analysis with a varimax rotation on items from the following six scales from the PDE: schizoid, schizotypal, histrionic, narcissistic, avoidant, and dependent personality disorders. Table 3 shows the items loading at 0.45 or higher on the first two factors. Cornblatt and colleagues (1992) have labeled factors 1 and 2 "social sensitivity" and "social indifference," respectively. Low scores on factor 1 (table 3) largely reflect social insensitivity and logically appear to complement the social indifference measured by factor 2. Consequently, we have reversed the signs on the factor 1 items and have added them to the factor 2 scores to form a more robust composite measure. This composite has been labeled "social isolation" by Cornblatt and colleagues (in press) on the assumption that subjects who endorse many of the items are likely to choose a socially isolated lifestyle. The composite and each separate factor have been found to correlate significantly with the A-l ADI in the HRSz group (Cornblatt et al., in press) .
Results

Relationships Among Anhedonia
Descriptors, Subject Groups, and Gender. Table 4 presents the mean anhedonia scores by gender for each of the three subject groups for A-3/4. Females consistently score lower than males of their own subject group. One-way analyses of variance (ANOVAs) show no differences among the subject groups for males and ard deviations (SD) above the mean for their sample to define extreme anhedonia. In the present sample, the percentages of subjects with scores at least 2 SD above the mean of the NC group are not significantly different across the three subject groups (HRSz = 9%, HRAff = 3%, NC = 6%). Table 4 also presents correlations between anhedonia scores at A-3 and A-4. There was a highly significant degree of stability of performance over time in the HRSz and NC groups, but not in the HRAff group. Reliability (alpha coefficient) is high for each test round (0.88 in A-3 and 0.88 in A-4) and in the combined A-3/4 data (0.89).
Path Analyses. We proposed a hypothetical path model relating parental diagnostic group, sex of the subject, childhood ADI, adolescent (A-3/4) anhedonia score, and each of the three psychopathological outcomes in adulthood. Recursive path models based on observed variables as presented here can be estimated from a sequence of regressions (Pedhazur 1982) . When the dependent variables are continuous, ordinary least square regressions are appropriate, but in the present model two of the final outcomes (psychosis and major affective disorder) are dichotomies. Therefore, logistic regressions were used to obtain unbiased estimates of the standard errors of the coefficients. In the path analyses, subject groups are represented as a contrast between HRSz and NC subjects and between HRAff and NC subjects. The two contrasts yield estimates of the extent to which having a schizophrenic or affectively ill parent increases the probability of a pathological outcome. The correlation matrix used in these analyses is presented in table 5.
Path models can be interpreted only if there are no interactions among the variables. Regression analyses that included interaction terms, however, indicated that there were interactions among the explanatory variables for psychosis and social isolation. Thus, it was necessary in some cases to run separate sets of regression analyses to understand the relationships among the variables.
Relationships Among Subject
Group Contrasts, Gender, and ADI. The regression analysis relating subject group contrasts and gender to the ADI indicates that the relationship between HRSz versus NC contrast and the ADI is highly significant (p = 0.001). Neither the HRAff versus NC contrast nor gender is associated with the ADI. We have consistently found the ADI to be significantly worse in the HRSz subjects than in either the HRAff or the NC subjects, whether the full sample or various subsets of the sample are compared (Erlenmeyer-Kimling et al. 1983; Cornblatt and ErlenmeyerKimling 1985; Comblatt et al. 1992) .
Relationship Between ADI and Anhedonia. We performed a regression analysis for the A-3/4 anhedonia scores as the dependent variable with the two subject group contrasts, subject's gender, and the A-l ADI. As before, there are no subject group differences in anhedonia, but there is a gender effect (p = 0.002): males have higher anhedonia scores. There is also a significant (p = 0.016) relationship between the ADI and anhedonia. Although we have consistently found a subject group effect on the ADI (see above), we also wished to determine whether the relationship between the ADI and anhedonia is different for the HRSz group than for the other two groups. We therefore ran a set of regression analyses separately for each of the three subject groups. The ADI is significantly (p = 0.005) related to anhedonia in the HRSz group but not in the HRAff or NC groups.
Relationships Among SubjectGroup Contrasts, Gender, ADI, Anhedonia, and Psychosis. Figure 1 presents the results of a logistic regression analysis that was run with psychosis regressed on the two subject group contrasts, subject's gender, the ADI, and anhedonia. The HRSz versus NC contrast is significantly (p = 0.004) related to psychosis, indicating that having a schizophrenic parent is a strong predictor of psychosis in the offspring. The interaction term between anhedonia and gender is also significant (p = 0.04) for psychosis. Although males are generally more anhedonic than females, logistic regression analyses run separately for each gender with psychosis as the dependent variable show that there is a significant relationship with anhedonia for females but not for males. Females with high anhedonia scores have an increased proba- Figure 1 . Relationships of the "psychosis" bility of being psychotic compared to females with lower anhedonia scores, which is not the case for the males. No other relationships emerge with psychosis. It is possible that the apparent difference between males and females in the PAS's predictive validity for psychosis reflects the difference between the two genders in the number of subjects who have become psychotic (five males and eight females in this report), that is, the number of psychotic males may be too small to obtain a significant effect. In order to test gender difference, we randomly selected five of the eight psychotic females for logistic regression analysis. The relationship with anhedonia is close to being significant (p = 0.08), whereas for the five males the relationship does not ap- 
NC • Normal comparison group
Although the logistic regression was also run to get an unbiased estimate of the standard errors, the model shows the least squares estimates of the path coefficient. Path coefficients are shown only for explanatory variables whose associated coefficients were significant for both the logistic regressions and the ordinary least squares regressions.
proach significance (p = 0.78). We also performed the same analyses separately for the psychotic subjects from the HRSz group alone (three males and six females) and obtained similar results: significant effects for the six females and for a randomly selected subset of three females, and a far-fromsignificant effect for the three males. These analyses suggest to us that the gender difference is robust.
Relationships Among Subject
Group Contrasts, Gender, ADI, Anhedonia, and Major Affective Disorder. A logistic regression analysis using major affective disorder as the outcome shows a relationship with gender (p = 0.004): more females than males have major affective disorders, as is the case in the population at large (Weissman et al. 1991) . No other relationships are significant.
Group Contrasts, Gender, ADI, Anhedonia, and the Social Isolation Factor. We performed regression analyses using the social isolation factor as the outcome, first omitting anhedonia and gender and including the interactions of the subject group contrasts with the ADI. The HRSz versus NC contrast is significant at the 0.04 level and the interaction of this contrast with the ADI on social isolation is significant at the 0.02 level. The interaction effect here is consistent with our previous report (Comblatt et al. 1992) showing that a significant correlation between the ADI and the social isolation factor occurs only in the HRSz group.
In a second analysis, which includes anhedonia and gender (see figure 2) , the HRSz versus NC contrast and its interaction with the ADI lose their direct relationships with the social isolation factor and, instead, are mediated through anhedonia. Both anhedonia and gender are significantly related to the social isolation factor (p = 0.015 and 0.05, respectively). Not only are males more anhedonic than females, but they are also more likely to be socially isolated.
Discussion
Our findings on the PAS in subjects at high genetic risk for schizophrenic or affective disorders or at low risk for psychiatric disorders are consistent in two ways with Chapman and colleagues ' (1980) data on a population of nonpsychotic college students. First, in both samples males had higher anhedonia scores than females. Second, subjects with high anhedonia scores in Chapman and coworkers' study were also more socially isolated and withdrawn and less interested in the opposite sex than controls. In our study, anhedonia (frequently considered to be a negative symptom of schizophrenia [Andreasen 1982 ]) in adolescence is related to factortapping characteristics that lead to social isolation in adulthood. Anhedonia is not necessarily predictive of such behavior, as social isolation may have been present in adolescence too. Other measures administered at the same age at which the PAS was given to our subjects, such as Kreisman's Friendship Questionnaire and Intimacy Scale (Kreisman and Jaffe 1987) , are now being examined to see whether they identify behaviors similar to those that comprise the social isolation factor in adulthood and whether these behaviors in turn correlate with the anhedonia scores. There is already some evidence (Moldin et al. 1990 ) from a psychometric deviance index derived from the Minnesota Multiphasic Personality Inventory (MMPI; Hathaway and McKinley 1943) , which was administered in adolescence, that a subgroup of the HRSz subjects showed interpersonal aversiveness at those ages, along with anhedonia and other behaviors that are frequently associated with schizophrenia.
Our results agree only partially with those of Chapman and colleagues (1980) with respect to psychotic behavior. The latter group reported that anhedonia was not related to psychotic experiences in their subjects. We find that, whereas there appears to be no link in males between anhedonia and having had one or more psychotic episodes, such an association does exist for females. It is unclear whether a similar situation might have existed but have been left unexplored in Chapman and colleagues ' (1980) data.
Specificity of Anhedonia to
Schizophrenia and SchizophreniaRelated Disorders. Not all research results support the hypothesis that anhedonia is a consistent and unique feature of schizophrenia. Katsanis and colleagues (1990) have suggested that anhedonia may be an expression of the genetic predisposition to psychosis in general. This theory is based on their finding that both schizophrenic patients and patients with other diagnoses (schizophreniform and affective disorders) have higher anhedonia scores than do normal controls, a finding similar to the results of Harrow and colleagues (1977) and Schuck and colleagues (1984) . Berenbaum and coworkers (1987, 1990 ) also concluded that anhedonia is not specific to schizophrenia, although they found evidence in their study of schizophrenic twins that hedonic capacity is both genetically influenced and related to an individual's genetic loading for the development of psychiatric difficulties. This appears to be borne out by the study of Katsanis and colleagues, who reported that firstdegree relatives of both schizophrenic patients and patients with other disorders obtain higher scores on the Chapmans' physical and social anhedonia scales than do normal controls. Fawcett and colleagues (1983) , following up on a suggestion by Klein (1974) that anhedonia is a "marker" for depression rather than for schizophrenia, compared normal controls and patients with major depression, manic disorder, or schizophrenia on a battery of tests, including the Chapmans' anhedonia scales. These investigators reported that the mean anhedonia scores of the schizophrenic patients did not differ from the mean for normal controls, and that extremely anhedonic responses occurred only in a small (12%) subset of depressed patients. There was, of course, no opportunity in the Fawcett and colleagues' study to determine whether the highly anhedonic responses made by the subset of the depressed patients were representative of their behavior when not in a depressed episode or were largely state-related concomitants of depression.
The NYHRP allows us to see whether anhedonia was present before the first occurrence of a psychotic or depressed episode and to shed further light on the question of anhedonia's specificity to schizophrenia. This study suggests in several ways that anhedonia is more likely to be characteristic of schizophreniarelated psychopathology than of the affective disorders. In our subjects, anhedonia is not significantly associated either with being an offspring of a parent with a major affective disorder or with subsequently developing a major affective disorder. However, there is a relationship, mediated through attentional dysfunction, between anhedonia and being an offspring of a schizophrenic parent. In female subjects, moreover, anhedonia is associated with psychosis, that is schizophrenia or schizophreniarelated disorders such as schizoaffective disorder, mainly schizophrenia, and unspecified functional psychosis.
Gender Effects. There are several relationships with gender in the analyses of the psychopathological outcomes. Anhedonia appears to be related to psychosis only in female subjects, even though males overall are more anhedonic than females. We should mention also that the mean scores on the PAS for the psychotic males (3 HRSz, 2 NC) are close to or lower than the means for all the males in the relevant subject groups, while the mean scores for the psychotic females (6 HRSz, 2 HRAff) significantly exceed the means for all females in these subject groups. These scores suggest that when females experience anhedonia, which is relatively uncommon for their gender, they may also be experiencing a considerable amount of other psychopathology and, indeed, may be in the prodromal phase of a developing psychotic illness. In analyzing the major affective disorders, we find that the only relationship emerging is that of gender, with females having a higher rate of these illnesses, as is true of the general population (Weissman et al. 1991) . In contrast, males score higher than females on the social isolation factor.
Attentional Dysfunction, Anhedonia, Social Isolation, and Psychosis. The finding that attentional dysfunction in childhood is related to anhedonia in adolescence in the subjects at risk for schizophrenia is of particular interest. Performance on our attentional measures has been found to be genetically influenced (Cornblatt et al. 1988) , and the ADI has been shown to be deviant in a larger percentage of children of schizophrenic parents than of children in the other two groups (ErlenmeyerKimling et al. 1983 (ErlenmeyerKimling et al. , 1984 Cornblatt and Erlenmeyer-Kimling 1985) . The ADI has also been found to predict poor global adjustment, measured at several points in adolescence, in this same group of subjects but not in the subjects at risk for affective disorders or in the normal comparison subjects (Erlenmeyer-Kimling and Cornblatt 1987) .
Recently, Cornblatt and colleagues (1992) demonstrated that the ADI predicts the social isolation factor in adulthood, again only in the HRSz group. In the present report we have duplicated this finding using a different type of analysis, but here when we control for anhedonia, the schizophrenic parent effect and its interaction with the ADI are absorbed by the anhedonia effect on the social isolation factor.
This direct relationship between the schizophrenic parent effect and psychosis is consistent with one of the main expectations of the NYHRP (Erlenmeyer-Kimling 1975) and with other recent analyses using different sets of variables (Erlenmeyer-Kimling et al. 1991) . However, the apparent lack of a connection between the ADI, or at least the interaction between the schizophrenic parent effect and the ADI, and psychosis is surprising.
We (Erlenmeyer-Kimling et al. 1984) have reported that the HRSz subjects who had been hospitalized or in treatment for a serious psychiatric disorder showed poorer attentional performance in childhood than the remainder of the HRSz group or the HRAff and NC groups. Since the earlier report, an additional five HRSz subjects (four of whom are included in this report) have experienced psychotic episodes. It is possible, of course, that subjects with later onsets of psychosis generally do not have an attentional dysfunction.
It is interesting, though, to note that two (possibly three) of the later onset HRSz subjects have diagnoses of paranoid schizophrenia, which would not be expected to show a relationship with attentional dysfunction. Indeed, paranoid patients are more likely to be hypervigilant than to have poor attention (e.g., Silverman 1964; Schooler et al. 1976 ). When we remove the two paranoid subjects from our calculations, we find that 43 percent (3/7) of the remaining HRSz psychotic subjects had attentional dysfunction in childhood. The mean anhedonia score for these three psychotic subjects is 18.7, compared to 12.8 for the psychotic subjects without attentional dysfunction and 12.5 for the HRSz group as a whole. The suggested relationship between early attentional dysfunction and the later development of nonparanoid psychosis in subjects at risk for schizophrenic disorders is, of course, extremely tentative given the small number of subjects involved.
Indeed, we recognize that it is not possible to draw firm conclusions about any of the relationships that we have discussed among attentional deviance, anhedonia, and an outcome of psychosis from the very small number of psychotic offspring of schizophrenic parents reported here. Our second sample, sample B, which is now entering young adulthood, may provide further information in this regard. Thus far, sample B is replicating our findings for sample A (Erlenmeyer-Kimling and Cornblatt 1987): childhood attentional dysfunction has again been observed among the HRSz subjects and has been found to be linked to poor adjustment in adolescence only in that subject group (Cornblatt et al. 1989 ). It will be important to see whether anhedonia also shows the same relationships with attentional dysfunction and with psychopathology in sample B as it did in sample A.
Comments
Hedonic capacity has been shown to have a genetic component (Berenbaum et al. 1987 (Berenbaum et al. , 1990 , as has attentional performance (Cornblatt et al. 1988) . Deficiencies in hedonic capacity and in cognitive capacities (though not specifically attention) have been hypothesized by Meehl (1962) to be heritable traits that potentiate the development of schizophrenia in individuals at genetic risk for the disorder. Our results tentatively suggest that anhedonia and attentional dysfunction may be important premorbid indicators for some forms of nonparanoid schizophrenia in such individuals.
Furthermore, our data indicate that these genetically influenced deficiencies clearly predict the development of a schizophreniarelated personality trait in some high-risk individuals who do not develop a psychotic illness (see also Comblatt et al. 1992) . It is nevertheless important to note that, as Berenbaum and colleagues (1990) point out, neither anhedonia nor attentional dysfunction are useful predictors of later psychopathology in people who are not expected to have a genetic liability for schizophrenic disorders.
